Introduction
The study area includes the landmass experiencing mainly tropical or temperate climate. Some highlands of the Hindu Kush-Himalayan (HKH) region provide an environment for the varieties of climate and biodiversity within short spatial peripheries. The region is particularly diverse in terms of atmospheric and hydrologic elements. Northeast India receives the highest annual precipitation of the world, whereas, the west India has extensive deserts devoid of precipitation and water sources. Under the infl uence of the monsoons, the region receives 70% to 90% Keshav P. Sharma
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Only about one-fourth of the region is covered by forest. Use of water for irrigation is the major component of water resources as the economy of the region is dominated by agricultural practices (IPCC 1998) .
Data
The period of available data is not homogeneous in the region. The longest meteorological records available for several stations in India exceeds 100 years; whereas, data for Pakistan and Sri Lanka are available for the past 60 to 70 years. Maximum record lengths for the rest of the region are limited to about 50 years.
Since hydrological data are not freely available for most parts of the region, studies have to be relied on published literature. Data for the rivers in Myanmar are very scanty even in available literature. Compilation of available data and information, however, provide valuable information regarding climatic trends, hydrologic trends and utilisation of water resources.
Water Resources
The rivers draining the Indian sub-continent are some of the largest rivers in the world. For instance, the Brahmaputra, Ganges, Irrawady, Godavari, Krishna and Salween rank at 4th, 5th, 12th, 29th, 39th and 44th respectively, among the global river systems in terms of annual discharge (Leeden, Troise and Todd 1990 ) . A list of the major rivers of South Asia and the annual water fl ux towards ocean (excluding reservoir impacts) are presented in Table 1 Table 1 shows that the South Asian basins, occupying 4% of the global land surface area contributing almost 6% of the global runoff, fl ux towards the oceans. The region occupies 13% of the Asian landmass. 
Water Availability
Since population density is a major factor infl uencing the per capita availability of water, water availability is diverse within the region. Per capita availability of water is relatively high in the high mountainous areas of the Himalayan region and the Tibetan Plateau. On the other hand, despite receiving water from large basins, water availability in the low lying valleys and fl ood plains is low. The low-lands, such as the Indus, Ganges, and Brahmaputra plains are some of the most densely populated areas of the world. Table 3 The per capita water availability (Table 3) can be misleading in the countries of the monsoon region where most of the fl ows occur during summer monsoons. It is estimated that the usable water is high for the Indus at 62%; however, it can be as low as 4% for the Brahmaputra owing to different reasons including monsoonal pattern of river fl ows (Subba 2001) . A study made by the National Commission on Integrated Water Resources Development indicates that only one-third of the available water resources are utilizable in India (Ramasastri 2004) .
According to the Falkenmark and Lindh (1976) , a country is considered to be under water stress when the available freshwater falls below 1,700 m 3 per person per year. Under these criteria, the country is considered to be under water shortage if the available freshwater falls below 1,000 m 3 per person per year. Although the region as a whole can be considered water-rich in term of Falkenmark criteria, the availability varies signifi cantly from one region to another. Pakistan, the third largest country in South Asia, is already under water stress conditions.
Snow and Glaciers
One of the most sensitive areas of the South Asian region is the high elevation area in the HKH region. Snow and glaciers are not only the most sensitive physical features to climatic changes but also an indicator of such changes. Changes in snow and glacier area may also contribute to the creation of additional source for greenhouse gases. Since the snowline in the Himalayan region lies close to the 5,000 meter level, the snow and glaciers are sensitive above this elevation.
Vohra (1981) (Mool, Bajracharya and Joshi 2001) . Additional inventory compiled by ICIMOD (2011) that includes major parts of Indian Himalayas, Indus basin of Pakistan, Bhutan and Nepal indicates that the HKH region accommodates more than 15,000 glaciers and more than 8,800 glacial lakes.
The trends of increasing temperatures in high elevation areas of the Himalayas are found to be more signifi cant than the trends in the adjoining plains (Sharma 2010; Shrestha, Wake et al 1999) . Because of the warming effects, several glaciers in the Hindu Kush-Himalayan region are found to be retreating at higher rates in the recent past (Vohra 1981; Wake and Mayewski 1996) . Such retreats have been responsible for the formation of several glacial lakes some of which have naturally burst as disastrous fl oods called Glacial Lake Outburst Floods (GLOFs) causing extensive damage in downstream valleys. A study has identifi ed 20 potentially dangerous glacial lakes, which are developing at an alarming rate induced by the increasing trends of temperature (Mool, Bajracharya and Joshi 2001 ). An updated study by ICIMOD (2011) has further confi rmed the potential dangers posed by 17 glacial lakes identifi ed before in addition to fi ve newly identifi ed potentially dangerous glacial lakes.
Sediment
South Asia contributes 15% to 20% of the global ocean ward sediment fl ux (Sharma 1999) . Impact of climatic changes on sediment transport is an important component in the assessment of water resources of the region. Erosion of fertile soil and the deposition of sediment in reservoirs and agricultural lands are typical problems faced by the communities involved in the utilisation of water resources. Erosion is directly proportional to rainfall intensity and sediment transport on a river is directly proportional to river discharges and stream fl ow velocities. Hence, sediment transport is directly infl uenced by changes either in precipitation pattern or in stream fl ow pattern. The major human impacts on the sediment delivery pattern have been the construction of reservoirs in the region (Sharma 2005) .
Regular monitoring of sediment transport in the region is limited compared to the monitoring of other hydrometeorological variables. Based on the data available in several reports and other publications, Sharma (2001) provides statistical models, which indicate signifi cant nonlinear rise in sediment transport rates when precipitation increases by more than 20% of its normal values. Table 4 and Table 5 present an assessment of the sediment fl ux from the South Asian region with respect to the river basins and nations respectively. Table 5 . Sediment fl ux from the South Asian countries towards Ocean.
Climatic Changes in South Asia
South Asia, considered in this study, falls under two climatic divisions as classifi ed in the regional impact studies of IPCC (1998) (Somasekaram, Perera et al 1997) .
Conclusion and Recommendations
South Asia experiences the most impressive impacts of monsoon cycle with extreme annual variability of climatic conditions. Summer monsoon supports the region with one of the most densely populated areas of the world bringing moisture from the Arabian Sea and the Bay of Bengal. The region is highly vulnerable to climatic changes particularly because of variability in climatic conditions, dense population and inadequate adaptive capacities. Water is one of the most vulnerable elements providing lifeline to the population, agriculture, bio-diversity and development activities, such as industries. Impact of climatic changes on water induced disasters in the region is an additional aspect of concern.
Records from the region have already shown trends in climatic and hydrological variables. South Asia has been experiencing the trends of rising temperature except at a few locations in the western end of the study area. Temperature trends in the South Asian region ranges from −0.29 o C per decade to 0.4 o C per decade. One of the major concerns regarding climatic changes in the region is the tendency of decreasing low fl ows in several major river basins. Such alterations in river discharges may cause adverse impacts on the available water supplies during critical periods. Besides, the region is subjected to high vulnerabilities of water resources because of population pressure, poverty, agriculturebased economy, strong temporal and spatial variation of precipitation and signifi cant spatial variations of geological parameters. Management of water resources considering the integrated impacts of demographic and climatic changes is one of the greatest challenges in the region.
The general picture of water resources in relation to climatic changes in the region highlights the urgency of detailed studies required in the region. A major challenge for such studies is the compilation and assessment of available hydrological and meteorological information. Available information is highly scattered in terms of spatial and temporal sampling requiring gap-fi lling exercises. Development of proxy information using indirect and nontraditional approaches needs to be explored.
Availability of groundwater and its relation with the climate and surface water resources is another area that needs further exploration. Most of the urban centres in the region are highly dependent on groundwater resources for daily water use. Similarly, groundwater is the major source of irrigation in the fertile fl ood plains in the region.
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